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CLOSURES 

CLOSURE PLUG ARRAY WITH BLIND BORES 

5 Li fields such as combinatorial chemistry and autosampiing, it is well known for a large 

number of containers or vessels to be held in a regular array of rows and columns or in 
concentric circles. 

In life science chemistry, for example, it is known to use a moulded block formed with 
10 an array of wells, each well forming a container for a different combination of chemicals. It is 
known to provide a lid for such a block which is in the form of a airly stiff mat formed with an 
array of plugs for closing the wells. The blocks are usually moulded from plastic material but 
in combinational chemistry where the chemicals being analysed are often incompatible with 
this (such as when organic solvents are involved), it has been proposed to form the block from 
1 5 glass, or to provide a glass vial as a liner to each well. In the latter solution, each glass vial is 
provided with its own separate cap (which may be a crimp cap or a snap-fitting cap) which 
must be individually fitted to the vial. When a needle is inserted through the cap to remove a 
sample from the vial, it is gripped by the cap and the vial tends to be withdrawn from the block 
when the needle is being removed. 

20 

The invention sets out to provide an improved closure means for such an array of 
containers. 
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According to the invention, there is provided closure means for a plurality of containers 
in an away comprising a plurality of container closure* in a corresponding array with each 
closure connected to adjacent closures and being formed as a plug for insertion into a 
corresponding container and having a blind bore for the penetration of a sampling needle 
5 through the plug. 

Embodiments of the invention are described below with reference to the accompanying 
drawings, in which: 

Figure 1 is a partial view of a well block with vials inserted into some of the wells; 
10 Figure 2 is a partial vertical cross-section through well block and a sheet of closures; 

Figure 3 is a partial view from above of a sheet of closures; 
Figure 4 is a partial view from below of a sheet of closures; and 
Figure S is a vertical cross-section through a closure in the top of a vial on an enlarged 

scale. 

15 

One corner of a moulded well block 1 is shown in Figure 1 . The block is provided with 
an array of wells 2 regularly spaced in rows and columns. Only some of the wells are shown in 
Figure 1 as having containers in the form of glass vials 3 located therein although, in general, 
all the wells will contain a vial. Part of the head of each vial 3 can be seen to protrude from its 
20 well 2 inFigure 1. A typical block will comprise 24, 96, 384or 1536 wells in an array of rows 
and columns in multiples of 8 and 12, 



Figure 2 shows a cross-section through three wells of the block. As can be seen, each 
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well 2 is formed as a slightly tapering tube 4 with a closed bottom 5 and an open top. The 
tubes 4 are connected together by the upper wall 6 of the block. 

A vial 3 is shown in one of the wells 2 and has a generally cylindrical main body part 7 
a tapered bottom 8 and a slightly enlarged head 9 which helps the vial locate snugly in the 
upper end of the well. The provision of the head 8 allows the overall depth of the wells to vary 
slightly without interfering with the snug fit of the vials. In the case of the vial shown, the 
head & is not so enlarged as to permit a crimped cap to be fitted thereto. 

A closure means fbr closing all the vials held in the block is partly shown in Figure 2, 3 
and 4 and comprises a plurality of container closures 10 in an array corresponding to that of the 
wells and vials. The individual closures are connected to each other by connection means 
provided by connecting straps 1 1 and a very thin membrane 12 to form a sheet or web of 
closures which is moulded as a single piece with a relatively thick outer boundary wall 13 
which helps keep it in shape. The straps 1 1 are in the form of thin strips which can be easily cut 
with a knife etc or snipped through with scissors. The straps serve to keep the plugs correctly 
positioned relative to one another. 

As can be seen in Figures 2, 4 and 5, the closures 10 are in the form of plugs which are 
a push fit into the heads of the vials and consist of a lower cylindrical portion 14 which fits into 
the open end of a vial and an upper cylindrical portion 15 which has a greater outer diameter 
than the lower portion 14 and overlies the upper end wall 1 6 of the vial. 
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The central blind bore 17 in the plug is provided for the penetration of a sampling 
needle through the plug. The plug may be made of a number of materials according to the 
application, such as silicone elastomer, natural or synthetic rubber, polyethylene and 
polypropylene. A thin protective layer (not shown) ofPTFE or other inert material is provided 
on the outer surface of the plug on the underside of the sheet to prevent reaction between the 
plug and the contents of the vial. In practice, a thin sheet of PTFE is put into the mould with 
the sheet of silicone elastomer or other material which is used to form the web. Thus, the 
whole under surface of the Bheet is covered by a thin coating of PTFE and the membrane 12 is 
largely formed thereby. 

Although described in combination with a well block carrying glass vials, the closure 
means may be used in any application where a plurality of containers arc held in an array, such 
as for example in autosampling. The closure means might also be used with a block of wells 
not provided with vial inserts. In this case, the plugs would fit directly into the wells 2; 



The sheet of closures can be fitted to an array of containers purely by band or with the 
use of mechanical assistance. Samples can be taken from any one of the vials by inserting a 
needle through the plug via the blind bore 17. Although the needle will be slightly gripped as 
it is withdrawn, the plug will be retained in position by virtue of its connection to the rest of the 
20 sheet of closures. When it is required to remove any individual container, this can be readily 
achieved by snipping through the straps and membrane connecting the selected closure. The 
container and its closure can then be removed from the array without atTecting any of the other 
containers in the array. A tool having an annular cutting edge may be provided for this 
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purpose. 

The block 1 and the sheet of closures are each provided with cut-away corners 18, 19 to 
assist in registration. 

5 

The sheet will normally be provided with an array of rows and columns corresponding 
to those of the block but as an alternative may be formed as a strip of one or more rows so that 
each sheet will cover only part of a block. 

.0 The membrane 12 may assist when it is required to move all the vials from one block to 

another. In this case, a flat platen can be applied to the upper surface of the web and a vacuum 
applied through the platen to the membrane for lifting the web and all its associated vials from 
the block and transporting them to an alternative block. 
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CLAIMS 

1 Closure means for a plurality of containers in an array comprising a plurality of 
container closures in a corresponding array with each closure connected to adjacent closures 
5 and being formed as a plug for insertion into a corresponding container and having a blind bore 
for the penetration of a sampling needle through the plug. 

2. Closure means as claimed in Claim 1 in the form of a sheet moulded in a single piece 
from an elastomer. 

10 

3. Closure means as claimed in Claim 1 or Claim 2, wherein a protective layer of an inert 
material is provided on the outer surface of the plug on the underside of the sheet. 

4. Closure means as claimed in any preceding claim, wherein each closure is connected to 
15 adjacent closures by connecting straps. 

5. Closure means as claimed in any preceding claim, wherein each plug is formed by a 
lower cylindrical portion adapted to fit into the open end of a container and an upper 
cylindrical portion having a greater outer diameter than the lower portion and adapted to 

20 overlie the upper end wall of the container. 



6. Closure means for a plurality of containers in an array substantially as described herein 
with reference to the accompanying drawings. 
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7. Closure means as claimed in any preceding claim in combination with a plurality of 
viais supported in an array of rows and columns in a block formed with a corresponding array 
of well* for receiving and supporting the vials. 
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